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(54) MAGNETIC DISK DEVICE 



(57)Abstract: 

PURPOSE: To prevent the occurrence of a positional 
error by always detecting the positional error at the time 
of a track follow-up and updating a correction quantity. 
CONSTITUTION: A positional error signal PES given via 
an A/D converter 5 for correcting the positional error is 
stored in a positional error data storage memory 1 1 by a 
CUP 1. Then, a component synchronized with the 
rotation of a disk is extracted from the signal PES and 
added to the content of a position correction data 
storage memory 12. By this operation, the position 
correction data optically stored in the position 
correction data storage memory 12 is further corrected 
to become new updated data. The updated position 
correction data {content of the memory 1 2) is added to 
previous correction driving instruction data by an adder 
13 to generate correction driving instruction data S1 
whose positional error is considerably reduced. 
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(57) tS»] 

flft-ct. KgttttXStftt^&tf-ct , tt«Xu«> 




C2) 



4MMtB-Z7 4826 



[»IHS#©iBffl] 

[■*« 1 ] «»©!e3<tJFH*© K 5 5» 9 1 . *»«l= 

{4BXua£8fcHiL, tt*tt*ftfctaL«XU»t*|]Ef 
*fc»©ttB*iEm«*B«*-«l*»©Wt*Rfc** 
ML. HBrt*fl>Ett**l=E*4 

*ifctt«UEiiMi*iiit»rtt«Xb©*iJE*ff3«nt 
y-^vo atmi^ •< x$ ©euei-raaii-*- &&axu £ 

«L, lffitt**vfctt*XiH*««:7-y = 

&»#©-©■*■<■ >iw»©n©i»T*«*»-**fci« 

£tt tar « ja#miiii#fs «n * . 
»i(t»ttm¥si=j:ortta« tit:**-* y*a«E 

£(4BXuB$*ft-eh.ioJ|:Lfc<fe, **i*h.*HH* 
■CBS L7=fi£SS3t* S;153f 

»BM»m=*'aTJW:**ifcfllWwJ: y(4B*IEtil» 

[n«H4] a»©H©ntt©h9v^t» tt«w= 

ttfiXUft^tKLs tt«ffl**ifctt«XU*t«iEt 
&fcA©{4BffiIElit*&£B1S-f *«SB©K&¥ K£ £H 

ml, h5v*iBtti*t. flrEr*i»©E»*ai::Elf$ 

X9 K«=fcivc. 
h 7 V ^ i&SEI^I -f X © Elfe!- i^^-t s&sx U ^ 

5ttBXWftiU#»t . 
B«lia**ifc«t«XU*i:; ¥«>ttZ3*ife*fc©** 

«Wat*Ui**ifctt*XL/©Wfflt J: U1IWBW»©E«* 

ft*. 

tsiEifffl©ssf ^fr? = t twit t 



tt«.xu»©*Wii=. tf-tf«%£a»ewi~fca!Lr32 

«L, BIB***i,fctt«XHt«€7-yx*lM-*=: 

s»«-©-©-t*--f >art#©rt©i^-f *i»i»-»*fcttH 

1ftft$±ft1-fi c t **Bt SB. 

©etijEis«*ff9r^^fc«)©teaXL,a©teaiic, <j> 

ItWlMtJ: ^ Tjftt Sftfeffitf. ?©S6£ Sfftfcfe 

*yt**t^fc*, nsf¥S^ < fe^T&aMiEts«©M 

[ffi#H7] »«lI4©««T-fX^*«Kfe^"t, 
•ft? * **^«ElMtt* *itt *E»»#«±*» 

h^w *a*#ifctt«xi'ji* t . ?©as 
ffiiEtssi©E8r*tf nwniMmTr**** n 

[O O O 1 1 

[*«±©Wffl»»] -©5EWI*. *B»T-rX*»I 

BWT-fx^©««fr©*ijE*Rr«i=r4 = i:i=*y» k 
5y»atit«s±Hx. T~*©y-hV7-< k© 

[0 0 0 2] 

^^roKjW-stailS h7*;9t^«; h*i:©&aX 
U£fSIET t*S5©ttaXU*lJE©«l«j$ 

L*S«ffiLT, C©6tBXU'ttjb^T'f^^©ElKI=S! 
H-r*j*»ett«L, c:©fi&£EiSL-cfc#. ^HS 

[0003] c©*^ft«*©&axu»iEMwaffi. 

»t?*SjE©iM0affitfli, S»ifiSE»©ttltifc<):t;Eti«!ta 

^-C«IEtt^*ff3©3!i<-»«t?**^» *»lfih.tf. 
*B3Wi:»aT!#*. mi*. «HW»t=flK»«tB 



&!Sf!¥5-2 7 4 82 6 



to 0 0 4] ft*CDMl0)fflSftT-f x^rofitotfli 

*ifc«*«flM-4. 01*1*. *^?7=e-*i=J:4-te* 
**-#l=filvC, t7h?7f S^tttttfi-EtSl-. 
K9f*a«£l*l=«fflUfcy (WWB0 3-6 147 8 

7 h 7 V 0 £ ffl^-CEftx < 7.? <D*ib*4tIE Lf= y 
i/2jg&ro{£gXUfi£tt*.iiIE-l?££J:5l-. HC 
X^roffliO^IELfcy (*BB¥1-Z 7 9 47 4»» 

(^•v Kfc h^ftottaxu) £?«>&iii urate 

[0 0 0 6] #*<0S^©«tPft«-t?!±, C©J:5fc* 
Bg63-263674^*S) . fc«l>lt. 

Aj£T?li, «fcaA<fc&K£tiiLfcJa6l=l*. 

i*. ■t*va«rK*ai-Ei»bfcii<>«r=**is-r**i3EL 
till*. 

[0 0 0 7] *fc, v-?*l=. ftBXua£!ISr-f4 
*3fCtt, S'-*»ft*fl**t^MM=a:» &BXua 
flqESSfSHftuo-e. whh=. ffl4>aro»»fc£<fci=** 

lfrt-4 = Cfl)i?WH^^t*- 
•DtD*i36i:LT. Zffl>»iH<D*W*l*, «3©Mttfc 
it. -Tfth*. jE»S7Wf=, «i&*«ttfi-*-4*3t*« 
SLLfc W*3*M 1fl2 0Bdiiia. 4f&¥3-3 3 2 

tOO OS] £«*3©««*«l=J:*ltf. «<&E«tif 
a t T * 7. * © EMEtDtttt t £ » -iSSr 4 - * 



A<-C*4WC. ttBXU«*«»«l=»U61-4;:fcl=* 
y. h'5v*a«tt*S«>4Ct*fWffil=44. Lfr 

t*#i=j*K-e*ai-v fct*3iBm*<?»**i.ru4. 

[0 0 09] 

ti^ 5 u at 

af t ^^«)fi60»3Ei&W*l=r4wt)cJ;^-C. * 
£ffiflt1-4zt«BMi:-r4. 

[0 0 10] 

[flflefttftt- 4fci0©¥a] =©«WCtt, I1C, 
*ft©'Ht>Htt«> » * fc . titSt 4* fciSS * *i,fc«SK 

^|c*-3Tx-rXi7fl)EW£l=IW}H-r4ia«Xua*ttliJ 

tsffi*!a«t4«ffi«>iats*ats*{«t. 1*999* 

HTtt«X U0>MiE£fT 7 ME*** 4«&ft¥ < 7. 

£*tfc<iSXb<»1S«lw,}: y WSErt»0)E«¥SI=!3* 
S*itttB»jE««*WS-r4Hi»Rv h 

ZUNIfc * -a -CtafiX UWffl jEt ff 5 * ? I=IM L T 
4. 

[00 1 1] «Zi=, -tSB«>SBl<7>«i&T-f ^^^af^ 

*s^r. (aEXuaro«ittii-. *-jit«**w««n=tt 
ffltxsa«iu. ttE«t**ifc&«xnt«t7-yxa 

«>Etr t 3<fc? I=«t A L "C I* 4 . 
[0 0 12] »3I=. ±Eff>*1ffl»«t7 : ^^f 

tei^T, 7 i -f^^roisii£t^t4<4®xuas-^a3i- 
4fc*t»r=. T»*»fc«»nB»i=*y. 

lcfci+4«tBXl^a^-tn-?tilinS:tfc&, tiiZti*: 

«CJ:or***<tfcfll«=J: yttBMiEflWUO*** 
fi9J:dl=«filUr^4,, 

[0 0 13] »4(=. ttStroiBl'DRttflJK^'V^i:. ft 

«tttxuisw8L, Kmffi**T.fcfeaxua*m 



(4) 



ftBB¥5-2 7 482 6 



IS £ sh.fcfctt«IEflHS£ ffl I^XftSX L/OttiE £ft 5 «S 

ffefcrfais&TVx^&fiKfc^x, r-^^i&w 
utaa^Kt, gMatasfifefcaxus*, ^»ia£* 

t-^vt&istm-* &ffl**Lfc&axus*<, 

K£**ifc{iU;y4.Xtt^^ t?SEH^KI-<t-3-C 
[0 0 14] ±K©1S4(DmiRT-<'X^S11!= 

£0 0 15] 16C, ±!ECOll4<73iiaT-<^f Affile 

$ttBXUS<OJft*ta£B#an* Lfc«»«JBJ«S*. 
fc4tM***a!lt«ftLTln|H-*e*«li1W***« 

«fc ^Tte®MlEll6«©MSff t fr? * ? I=WB L Xl^„ 
[0 0 1 6] *7I=. ±B<D* 4 

but. B»*.fx*'*«BB»tt*BJti-*BBBfli 

«±¥&£«ix. h7V?Mftl:> $tti**ifittaX 

*«l=J:-DTtia«|jElM»a>JI»tfi5». JElfflMW 
mtt>*-C. wEE»Btt*Jt*«l=J:-3-CB*7'.f 

[0017] 

Bt=B»t«ttBXU*Ba*4tt«XW«H***. 
BU*sh,fcttBXl'fl>W«r::* yi*J»<0iB«¥SI=IEtt 
**ifcttB*iE««*H«* 1-7 

yoinmi-fci^x*,. K«*«i=*ywss*ifcfst« 

fc*i'<D***tt*M-*tt«xu*tt«i*si:, am* 
ixfcia«XKofliaK«tyrti8i<oi3«#8n=s3is*^fc 

fc«*«t*#l»t#. BB¥RI=J:-5-<:tt«WiE«B 



<dbb) . 

[0 0 18] 

[BBB1]*I=, cOBWOBa^-fX^IMfc"^ 

«. ^ommmt, ««aioMii:»isLti^tf. 
b*« 4 <d»hi= 

[0019] Bin. croiEWroffiftx^x^Siai-^ 

fcs, Hi-tenx. ii*cpux% 1 1 it^wftBXu 

1 3 litoSffi. 2ttD/Aa^t-*, 3i*/W-r> 
41*7^^^-*. SliA/Dn 6l±? 
-TtiffttBEB, 71*"^ K. BltEStT-f X^X. Tit 
f©h7'^, DAItT-SSE. SSI**— 
SU *fc. S 1 WBEBMBB*-* . S 2 li^IEE 

nttsaE. saitTfrfx-frBBB*. s4t**- 

PESI±^> K7©&aXL/^£S*,. 

[0020] iai i^s-rcrosewtDffltST-cx^isa 

tt, ±iLX, CPU1W:, aaXi/T-^IBffi^* 

'jni, fea^iET-i'iEifi^^'j ut. iinJH&i 
atSSitxi^jfiX, ttafcoattlf-fX^KBi:** 
otl*4. *UX. h5v*»ttB"C*. ftlzffiBXU 

ji*«:Lfc«ai=*. awftBiEacwiM.* Kaffir 

fllXJ&S. 

it. siracRBfcfcfcnfl©*-**^ 8 **** 
-*«saa*et=J:y«w»**i.*. (S 

S) tf, »-#«HlBB6KJ:-3X«B**i*i:. tJ— 
[0 0 2 2] BftT<fX9 8 0BlEBfittt«feftl=. 

hit, *-#*fflBBe4»6-f vfK^xwm 

**l*. tfc, A 7 F7«ttlXUB. #BIHB» 
6l=«t-3X. ttHXHS^PES (Position Error 
Signal) £LX«tti**i. A/D3>/^BeL 

x c p u 1 i-it y 

[0 0 2 3] CPU 11*. Wy&A/fctiaXMg^PE 
s ica^r fcftW*fltP8r*T-$ . «3Ett» 
jt?f-j>S1^^ c©7=-*A<D/Aa://<- 
*2i:/^'7~T>7f3^:^l,X, 7ff : -X-$4^«) 
BnWKl=KB«h. ^» K7©ttB*<B3E**i*. Kl 

■5Tt, «jttfT*^*BIEWt*Sfr4<H»©»BB 

i, tfcBXUtfiliUS. 



C5) 



5-274826 



[0 0 2 4] Z Omm®^ gSTMt, Z0>£ 

?&ftHXix£, cpuiiz«fc^-cffiiE-f&. +-ci=a 

^fcJ;5lc, CPU licit, fiBXL/T-^lBffi/^'J 
3/)t&l7b*lT^3. &l=, CPUICWt, PL< 
|=. A/D □ 5 LT4ibiif:{4aXUfi 

[0 0 2 5] t<r>m. CPU lit, Zfl>tt«XUT-* 
ffilt^'J 1 1 CEIUfcttiZMI*PE8*&. t 

4-x^<Diigi=^»iLt=js^stiaiU-c, etwif- 

AS) At, Jnjr&l 3lc«fcor«t*©»IESBS4*§«T~ 
* tHHS**)., ttBXUA»*L<a**Jh.fc«iEB»* 

ssx-* s 1 A<£jsK£*i£. 

[0026] a 2 it, zvmmnm&i'* x$ arnicas 
l^t, &tt«iET-*«DSttii*©*i5*flia«>a*i** 

t^n-^Y-h-tffe-S. EH=JSL*T, #1~#3I*7. 

[002 7] Xff7#1-5. ttBXU«*PES«ft 
BXUx-fsetl^M 1 1 fcBttt*. Xf;7#Z 

fr£>, r**9QHlEI=B&Lfc£ft*!illlT«. X-T 

•J 1 2<07 i -*l=jBJtt, f-«Jfl£*S££, frfcl=fi« 

[0028] ztoJuuMm^xv* &b^3et~^s 

fr"E'J 1 2<0ft8l*. *[=, ftST©&«XUftlC»JS 

l=. CPU 1 1t, ^Offia^fiET-^IEtS^^'J 1 21- 

[oo2 9] iiut©*5i=. zajjswroastT-f^^s 

gTflt, h99*ja*B*i=t. «l=tt«Xu*«WiLr 
BftWjEBCWiM.* 

[0030] ei±ro^tti50it, i obmk 

WUjltl****. «*:«4©|g^-e%, -CDiaiCDgB 
£«ffl-f*. SStUiroStW*, m*3a4a?l6^i:ro^ 
it, mmmmmifi, q.&&tet-* 1 2 row 



8*, *!=«»(0ifc«Xl/fttS*j£L-C!l*-r6<0l=*t 
L, *#CD«IB-Clt, fiiBX USA*. =P4bKSLfcfflJ: 

[00 3 1] 

[$tt#|2] fcl=, ZaB&aSfK^X^KW^l* 

r, BoBinieKB-rft. zoajMti.' »*a2(D 
ftwi=B»L-cL^4t. m*b5®bbi=4.bx?«. 
[0 0 3 2] ^agnm-ci, bb^^bbomhb 

l-c, zo>%zo>mm\-e\t. &sxut-*i*, ** 
fr*. cpui*«5<a«xuT-*teis^'; 1 11=111 
ua**ifcttlXuMPES4»6, *-f**«BW= 

[0 0 3 3] *»Bll=*LfcaiiftT^X^*B-e, B 
Sfcx-fX? ±«* 1-5*01=1*. *B»H=«fca>1>— * 
(t^SS 7 b*U tt«flMMflE«*Jh.-C^*. 
-©GEfiltfSAt, ">'J K7-CB**i-5 = tl=J:y, 
h*t t.7W0i:<OXU*««ffil=««**tfcfll*i LT$ 

(f^PES) £, 7-"Jifc8H=J:oT«tSEL. 

[0034] B3tt, Tvx-i'-JS^roeEW^b, 
7- y itjfti: * oTifiet^-* £ mttr 

SHW*4HTf» (1) !if-fX^-H»©(4IXU«^ 
PES, (2) l**«D=i1M>tt, (3) lttttta>aC5) 1= 
>fc o TBW SifcaiEBT 8 -* £ *f . 
[0 0 3 5] Kfc h=7Vf 4©M©XUIt, £4>B 

3d) sr=. »«»*■*■<:/»«©«* 

■CB6#i«. ;: ttS*«lt. MHWCfl 

£lti*.&©-c. -troeBxm^pEsft, ttfiii; 

[0036] =fl)J:54«XWI*PE66. * 
»HEBBl=J:-3-C«a5l„ A/D=j>/<-*5T;a/ 
DS»LTT55^JHtLfcft, C P U 1 flateSXL/T 
-iiElt^^y 1 1CBW4, *V*ML* 

r, mura«^"r >BB»cBiiir«. 

[0 0 3 7] glTI=, mMZnOi 
[0 0 3 8] 

[»1] 



(6) 



ttM¥5-274BZ6 



f(x) =4" a o + £ (a„ oos im + b, ain nx) (1) 

a„ =-i-y o 2: "f (x) cos dx (Z) 

b„ =-^-i 0 £ "f U) sin nx dx (3) 



U a , b, It. 5-yxflHR) 



[0039] C<»Ji»lBiaf (x)®J8ft|2xa>A# (n 

= 1) i*. a©5t«) ~(« T?s-fct*<-e*s„ 

f ( x ) = » 1 cos x+bj^ ain x 



111 x- o 

[oo4 3] fii±®K*i£mi.vh.fi, *ias*tfctt«x 

tXly«PE8(9«. tU Sfc, CP 

u i nr=Rit**-r 7juehu acwsc cio) rote. 

CPEsroi© =f(x k ) 



[0040] 
[«2] 

(4) 
(5) 



(6) 



•+~~"f COB X^.j ) 

(7) 



(8) 



[O044] 
H84] 

(9) 



[004 1] ±0>3*(5) dfctt*. f (x)co8 x £ % EH &„ 

CO, 2*) -t?m3?#L-C, fc<Dg|3(3) lCjjV$-J:5l= [0042] 

*. =v <4r f <*<>> - * 0 +4r f i*i J ~ s ** + - 



C*^VT-^WDffi) =sln x t (1 0) 

&V"(>*-7A>0W =»6 x k [ID 



[0045] *ur, -y->f >f-^l/ia*-f 

[0 0 4 6] ftfc. Z(7>S(4) ICfittS rcos xj t 
Tsin xj lioi^Ttu CPU 1 rtl=Eltfc3*-< >t- 



®JS2rt, tfc*>*i, T-f X^OTHSiSSi: 

[0 0 47] fcfc, fca>i£(2) £'(3) l=fc*^T, n$JE 

ft4*r. n=1. 2. ttMt. 1/ZiSH, 1 

/3I«, •<Df3Lttt:mtiit&Zt&T!$. n=1/ 

2, 1/3, *f*Llf, 2«MH. 3fSfflSS. 

(DtfLftmmi-zztwvtz, cpu 



(7) 



«K¥5-274826 



11*!!-. **.**i=i*-f >t— ^i-y--f>T— 
[004 aj &£. sua* 2 ogam. a*«2 0) 

Bi0KB£«£U 7-'Ji*)*l:J;iTf^*«) 
«BBlET-#eBJ»*y 1 2 0JrtsgL§. 

[00 4 9] 

[0050] Bangnm-cii. T-fXfroBfcKflsw 

[005 1] B4I±, BftT^X^JilcRtt bitxfctBS 

HI=i3tt*»^ttBl4:IBI«-e*y, sso-s 
S7lt»««C!>tt«l=Rlt6*i.fc*-il«««» (ttWft 

[00 5 2] ^fl3H4t«f*5t=» SSfilx-r A^±(D 

sso"-ss7*tiaite»H, ten««wTE»**i.Ti> 
5. cammmmfi* ^ K7-e»**t*=:i:i=*y. 

[0 0 5 3] ^o?B5ic, ca)B4©-9—jKm^§iiss 

■*IET-*ttl»rr*fc*!>«>T-*ti. HBl=«r. 
[0054] 12151*. -©SeiyKDffilftTV *$8ffil=;t3 

HjE-t 8 — 5»£, -9— *e-§-0SSO~SS7A>&KA>ISi 
taHTfiffiXl^-T-^Ifllt^^'J 1 1 l=Ett4*i«ffiB 

[0 0 5 5] B6<0*R©tfcBXl/T— SEIl^'J 1 
1 <Bl£mC) I*. «*T-r X^S-fcOnBBlcB? 



t> #*- (SS0-SS7) s*#i-r*iBli* 

«t>«i=BL<*Lfcj:3i=, mm®, tarn®, m® 
m. , nBBit, ©.k-sic lamsflj^iix 

[0 0 5 6] c©B5©#8©ft®XU' : f— £t*. 
tiBH£*U *fc. SaB@©x~-*©ft. 

S„ fc*J. 0 5 tats* 'J 

1 afctt, **i»m«=B»**ifc4H»—*«* (sso 

-887) S©&«ffiiET-* (B5T?I*, 
[ 0 0 5 7 ] * LT, HB6*fl)BBO*->l««#*«* 

ssbH. aexux-^Kts^ty 1 1 ica-c©^-* 

jW»«**ifcBM-C. SffclcBE^a^feffifiXUT 1 - 
*|-£lvC. tta«I-T~f Ett^^'J 1 2K8B1i4*i 
ri»«fiMjEf-*«!tr*fe». r&fr*., tffe 
tttt«XUT-*l=J6i;fctt«*lET-* (Sett- 
s' ) *a*4#r*fc»i=. B5<n«Tfri^-rB*a 
i= -©Bin*, sa!iK©tfc»« re— 

)Ki«SS0~SS7S) f-fTLV *©B»Sr*£, * 

1 2©rt^fcJfflSELT, BfcftT-****. 
[0 0 5 8] ia±.fl>»ft£» ffl^lSflaSl^^XC 8 0)n 
■BBI=TftV filXl/f-^Ei/^'J 1 
fc5filXl>f-5^^ 'J7LT, n^[S|©±Tfl)T- 
* fuxieu BSrWfcfcWT-*©*^ CBS) 

Lfctf^-C. jt=E>J1 zlcf2B£+i£&E1*jET 

-#tt, fcSfcftexu'T-f ic^isuTMSf* 

[0 0 5 9] iy±<J5»ffl=J:-3T, /*yi1l=E«4 

*ifcfe«xux-f »*«, ststi*©{ssfe 
sso~ss7is) i=¥^b**i«<D-e, 

*©fc*>. lEff^-^T 1 -^ CBSaHtTTrf^-rJKJfS 
icj;*^-^) Wt» m£l::|Stf«Lfc&ffiXU0j£#tf 

[ooeo] as* BsiciaiiLTSi^Lfcsss^ia 
nggiHii=!fi*(aaxuT-iS' teax 

Uf-JCttXt'JI 1tB*4*fcBtt. f-cfcn® 

[■»-*»# SS0-5S7i6>b ©<iSX Uf-* 
1 O-f ■3tt«4^*«5lK) l=. C+ie,©nlgl«-©<4K 

BTffc*. 

[0061] 4&rc B«<t3UMatt. ifcrtt, b 
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6„ *fc, tttij©fctt©tHM!yi)4, ^@a^2©ns 
(n=ijy±) izStSI-fti*. cpu (T-f£a=i>tr 

10 0 6 2] lSl±lcffiWLfc*3«JSHfifi"]-Cl±» f<X 

Xly****i**i*l*Lfcli, **i*h.«BB«T*IU, 

a**, *©tt«©¥«tt*xu*w*aj*Jh.4©"c. 

a«+4T-*l=l*. IHISI=HfflUI:tt«XU©JdHhtf 
jE«l=tta**i4 = il=<i:*. 

[0063] 

r. s&4©fg»i£stiist-&. c©xhhi*. »#«4 

©SBSKIWSLTH*. C©*tt«fl*. 5fe©«1©^aE 
oMkM^JI«?-cu«. 

[0 0 6 4] cronssi?!^. ftaai£S 
fcHlcfflflfC**. *fc. CPU 114. fitxui^ 
ttRSSftfcBHfe©** y < *ofcfr5*«*« 

[oo6 5j KI6I4. croie^wstax^^^ggi-js 

HT. tt«»jET-*©Mf*©±Ktt»a©5M'i** 

[0 0 6 6] ^f?i?#1 1 TT, &1EXMe#PES£ 
aSXlvT-^IBlt^^'J 1 1 l=SE)S^5. ^©Xx 
?#12t. tt«XL*T-*E1t> i E'J 1 1l=E«*#t 

*. xtv1#i 3-C, MdJLfcj*»**. BfS©ttJ:y 

[0 0 6 7] tu. BrJ6©ttJ:y**#<fcl+*Ui. ft 
tf, *©Xt*7#1 1^*y, UlT, n«K©AS«fr 
5. Bf*©*J:i-Jt*tt*t*l±. &<D*TVZf 

©&B*SiE7 : -~*Effit>^ 'J 1 2©T-$!=anJS:L-C. 

M«fr u (Mmw-i >E*>*y 1 

[0 0 6 8] LfctfoT, &®lfjET-9Kffij' : EU 1 

2©flSI4, tJSttiStifcttEXUf 1 -*!::. ws©ffi,fc 
n«ftXUi«4i:fct(rit. ttl=*Sr©fiEBXHE 
tWer41*]Ex-*'CE«**i*Ctl=ft'5. CPU 
11*. h??9»Utl=. wCOttMnET-fEU** 
■J 1 2(=|E1t4*i-C^.5T , -4> ttt^tfitr, SBttMW 



T, CaftraCJ^HfctlEtfXff&rL. flfeSfttft 
[0 0 6 9] 

mmmsi *t, »5©js««i$siwt«. c©igss 
m* »«a5©*wi=»isL-c^«. -©njte^i*. 
st©«2©idfi«i©gn6fcffiat, »i=tt«xt/«*« 
*»WHHWt, tesxufi 

ft9jk-cii«9-c^«. 

[0 0 7 0] Jli*ttl=L*JL«, fiIXUf-?Jf. fft 
C P U 1 rtOOtef Xl/f-i 1 Elf.* 1 1 I"® 

y&£;h.fcftfiXMg^PESjfce>. T-fx4»©inii- 

B»!LfcJ*»«*IH+*l=*L'C. 7-'Jx£&£i£31 

#<fcofciift©*fr5j&l4. *©S4©«1MU:Hfll 
•efc*. LfctfoT, ^©P^feS»B8li*Kt*= 
[007 1] 

[HifilMe] K6©«lfefl«ttn^«. -©3SM> 
*tt. »**ew*wt»«:fct»*. -©* 6 ©Site 
fflt?l±. 5tl=JlE4U£LTlUILfeS&«>MI*fT3 

Bf*©tt*yt**<ft-3fc**ff**©*i3fel=»LX» 1 

■D©«a«i c^axua) £ffifflL-cfl5£Sfr5. 

[0O72] «SftT-fX^»*Cj3^TI*, ttEXLnr 
jE©1i£ft©tt©P5£©fflL#?F£f 5, *©fc 
ft. **||=|B»f*A:> MRfcttflrttX I, 

rusicfc^tj&t*. «sir^s«b Ltit. roj an 
Li* roj i=iEWlEtt*. fcit3*-xtfS£r h, 
[0 0 7 3] c©3lSfiM-e!4. ]Eft©ff*f=Htt«<tt 
SXU©*JBtS-^-ri"3©*5StUT. #MXuf- 
* (3 0 ~h 0 ) LT. *©««£* 

^©J;5a*llt7J5£$mffl-r*i.l4. ±a©*5*T 
MttSCttl*. tt8<fi©*fffll~l4, «*tf, 
Wt«! -0 l+l bO l+ I c 0 l+ + I h 0 I 
©5££JBL\&. 

[0074] tSEBXu©xuflE**s?ir-r*±-c? 
i*. a»Lf=tttJB^**at»6*t-ct>*©T?. «« 

ffll4. 

a o 2 + b o z + c 0 2 + + h 0 2 
ktti. C*i&©JII»sKtJ:oX»&*ifc«*«6> * 
ftR3fe*4ifc»ttt*l,r, ttBXU*©*****-r 
^. 

[0 0 7 5] LWSIttfW-et,. *©Wt«l*. ft©Eli: 
&*Wlcl§]irc&£„ CPU 114, fiEXUfi^ 

^4f)S5E**tfcRlfS©fE* y t7C* < <i:^fc^SfixS« 

7, 

[0 0 7 6] H7I4. c©HIB©ffiaT-<X^SSIcfc 
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■T^a-^Y-h-CfeSo #2 1~#2 6 

[0 0 7 7] Xf*^#2 1 T?. •aaXL/T i ~5f©^ 

[0 0 7 8] iU ft£ffi<07J*<. M5£<Z>teJ:yt.*£ 
l* (ffifiXL/A*/W £3lt. *a>**e:©ei7Gj:7n- 

wmsba>m**x&.-t*. ^^#24^ jaw 

[007 9] Xf'^#2 5r, tiifltSIE-T-* £M$r 
+4. **v:7#2 6'Nji». SCrUf|s«tl7 (£0* 

07©:7Ei-£$l7-f 4. a±®Xfv?#2l~#2 

tf &E ttEMMftORff 4 *i 4 . 
[0080] CCD*3fc. tt*XUfii:LT«««tffi 

C* y = £ *n»±s 

I*. WLt. *Cff5*Wl±*<. BBtff5=fcliJ: 
^t. Efl©E*©*3fctf*flftl=fi:Mw L**, « 
flllOftttiltMaSft t. . 
[008 1] 

[»M7] &7 0>&Mm&®+$>, zom 

flit. MbH7 0>jrai=MKtri\«. ;:®*7®lttt 
fl-ei*. ft(::*4*&*8©**ffli:LTTOILfcE* 
<»JI*SfT3fr5*»**UJ6Lfe*», tt«XU*©**» 

*»fue*^fcBr*©ttJ:y***<-c. es^iET- 
Esa*£«jt*4. 

[ooszj EWMtSffSfcE* 1 **. <tfJ^4^fc 
ttJBIi, tt»XUW»Ltl»«Cfc«»LTjJ«. 

"P. &EffiiE J 7 £ -3«£E»rt-4!B]lt. 12ti:ISf|s£3$±L 

*©EfllM**fr5. 
[0 0 8 3] 128 It. ^©§gBj(DfiteL-T-f X-SgSlrfc 

u-c. iSia^jET i —s'roiitii4>» eftnesftit-r «b 

8©-£lKflftM-:?ay9RT*&«. Bfcfctvc, 4 

1 £4 2t*y-l>BfltStT. 

[0 0 8 4] zoBB-e. ±7Ji"*f rjsMMMHtj 

It. 5tWEI7W7P— -e, Xff?#23(D raSfBtt 
BfiJSrolg^j l=*«t*. -Ofl^ft, **!8£>S-f<I^ 

©-flTfc«. "© rjuRMf^fl^j ^ thj ©rait. 



its rffisttftsftw^j a6it»^**ift^. ftyi=, t 

h 0S4 2 An b . rEUUH»*ftft*i fi<ft± 
[0 0 8 5] r|2®Ki^m*«^J * 

tf-e£4t#lc, CflJBlffl=M^«flB^. 
H1-*fc(?**Iflr::ti:*. 
[008 6] 

M«©ttX] n*ai©flfl-(*i*. h7?9attW= 
4. 

[00 s 7] Ksfc^msgffl-eit, £©«*)« 1 ©#bji 
T, MMiOMfcMlt. «©*WUM=*fcLfc 
ls©$E£ft<fiM&*lS. 

[0088] is*S3a)ft?B-eit. glexut-*?* 
it. aMKrottflfccvarttaFft*©*. ^jift/wx 
t©tt«<o¥^w«i:xu*atjfta44t*. 
proses. Eift-iT-*!*. EH6i=wiiiLfctt«xu 
<D&#tfmmh* *f=. E«-r4fc»©r-* 

1"S!t»-e. HH»£2©n* (n-IBLb) tZVXt 

hit. v-f ^Da>tfa.-SKfiH-*fMWI131*«. itK 

■r-5'±j*©BfE«nni*'aa 4 <«*. 
[0089] »*«4©|69Htji*, *ttt«xu*am 

L. -t©XUE*«BrS©ttJ:ytp**<ftofc«ei=. 
*»IES;£ESrLT^4. LfcA^r. jfcfl>Bt5}»H 1 a>« 

jEit«3»iL4Ct*<-C#r, IfcKXlsaX&MEM* 

[0 0 9 0] R»mB055EWT?lt. £©»#H4©5eiB 

[0091] tzbv, WEMfixmQWBtmxt* 

&ammtzimt*n i &*iiWft&tibniz, urn 
s<*4. tt>aiafl*<a54. »*«6«>*iiH-cii. - 

[0 0 9 2] RM7«Mtlt, fctfjSftfcttSXU 
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-h-efca, 

[03] x<x?-JS#<o<5mflraa^ 7»gx|« 
[134] «ftf ! <x$±lc»l+&ihfclBB/Sdfeh7"y 

Xl^T-fElt** 1 ; 1 1 l=t3tta?*L*t4aX UT- 
S'. feAtHftBtK^-frtWfr^-Jfc-aivc. 



[®6] =0*ffl<oa*T>x*«ar::iiSivc. teBfit 

If -9 ©MSrBSWS® & WBOSUi *SSf 7 P -* Y 

[i7] z0«jj0aft7-rx98ar=£Lvc. aafct 
IT-* <o EKHo SSMuafth tat 3 n -f v 

[08] ;:aft9la>aftTV;i0gai::J3L'-C. ttWt 
IT-*©***. E«IM1^«it1-4IBBa>-IHM! 
fSt^Df^B'CfcS. 

I CPU 

I I ftaxux-^sEit^u 

1 3 toJfSS 

2 D/A=l^/<-5« 

3 /tr? — TV? 

4 7?*X-<Sr 

5 A/Dai//<-* 

6 tf-JM«HBIR 
7 

8 BftxVX* 
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